A highly conserved arginine is critical for the functional folding of inhibitor of apoptosis (IAP) BIR domains.
The inhibitor of apoptosis (IAP) proteins are found in all animals and regulate apoptosis (programmed cell death) by binding and inhibiting caspase proteases. This inhibition is overcome by several apoptosis stimulators, including Drosophila Hid and mammalian Smac/DIABLO, which bind to 65-residue baculovirus IAP repeat (BIR) domains found in one to three copies in all IAPs. Virtually all BIRs contain three Cys and a His that bind zinc, a Gly in a tight turn, and an Arg. The functional and structural role of the Arg was investigated in isolated BIR domains from the baculovirus Orgyia pseudotsugata Op-IAP and the Drosophila DIAP1 proteins. Mutation of the Arg to either Ala or Lys abolished Hid and Smac binding to BIRs, despite the Hid/Smac binding site being located on the opposite side of the BIR domain from the Arg. The mutant BIR domains also exhibited weakened zinc binding, increased sensitivity to limited proteolysis, and altered circular dichroism spectra indicative of perturbed domain folding. Examination of known BIR structures indicates that the Arg side chain makes simultaneous bridging hydrogen bonds and a cation-pi interaction for which the Arg guanidino group is uniquely well suited. These interactions are likely critical for stabilizing the tertiary fold of BIR domains in all IAPs, explaining the conservation of this residue.